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MEDICAL IMAGING-QUALITY 
ASSESSMENT AND IMPROVEMENT 

SYSTEM (QAISYS) 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the bene?t of Provisional Patent 
Application Ser. No. 60/570,013 ?led May 1 l, 2004 by Rich 
ard B. Dale and titled “MEDICAL IMAGINGiQUALITY 
ASSESSMENT and IMPROVEMENT SYSTEM 
(QAISys)”. 

FIELD OF INVENTION 

This present improvement relates to A BUSINESS 
METHOD in Health Care Management. Speci?cally, this 
neW method relates to QUALITY ASSESSMENT and 
IMPROVEMENT SYSTEM (QAISys) in MEDICAL 
IMAGING. The method provides a unique Way to combine a 
computer assisted implementation of administering, manag 
ing and operating the Quality of Medical Images. The method 
provides a technique to aid in the feedback, instruction, and 
improvement to the medical technologists. The method is 
speci?c to the individual personal skills of the technologist as 
these skills relate to the quality of the images that the tech 
nologists provide. The method provides a Way to combine 
various existing systems With simple, neW analysis to accom 
plish concrete, useful and tangible results in improvement of 
the medical images. 

FEDERALLY SPONSORED RESEARCH 

Not Applicable. 

SEQUENCE LISTING OR PROGRAM: 

Not Applicable 

BACKGROUND 

1. Field of Invention 
An accurate diagnosis of the condition of a patient is the 

foundation upon Which an appropriate medical treatment 
stands. Medical imaging is often indispensable in the process 
of diagnosing and monitoring medical treatment for patholo 
gies and injuries. The diagnostic value of any medical imag 
ing exam is greatly in?uenced by the competence of the 
technologist performing it. Over the last feW decades, major 
advances have been made in medical imaging that enable 
accurate diagnoses to be faster, less invasive, and more cost 
effective. For radiologists, the Workload is not only increasing 
in the number of exams, but exams are also groWing in com 
plexity With the advances in imaging capabilities. It is noW 
being used to assess both anatomy and physiology inpatients. 
The need for exams to be performed correctly the ?rst time 
cannot be overstated. 

Because of these technology improvements, and an aging 
population, the demand for medical imaging services has 
increased dramatically creating a shortage of both radiolo 
gists and experienced imaging technologists to meet this 
demand. Radiology Workloads are signi?cantly increasing in 
both volume and complexity. Demands are increasing for 
more technologists. This demand results in less time and 
interaction for on the job training and improvement. Further 
complicating the interaction are the many remote sites for 
testing at local clinics and specialty test facilities. Satellite 
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2 
sites result in having radiologists often being distant from the 
technologist during the “reading” of the image. Then, the 
radiologist may have only an “image” to evaluate and little or 
no direct input from the technologist that performed the test. 

In response to the increasing demand, the latest computer 
technologies for connectivity are being employed to increase 
Work?oW ef?ciencies. Picture Archiving and Communica 
tions Systems (PACS) are being integrated With Radiology 
Information Systems (RIS) so that images, along With their 
interpretive reports, patient demographics, and previous 
exams, can be quickly and easily accessed by radiologists and 
referring physicians. Often the PACS and RIS are connected 
to the health care facility’s oWn information system (HIS). 
While these technologies greatly enhance the communication 
process, they are not yet being utiliZed to their full potential. 

Modalities is the commonly used term for classi?cation or 
type of medical and diagnostic imaging tests in the health care 
industry. Examples and not limitations of key modalities that 
are completed by medical imaging technologists in prepara 
tion for a radiologist to “read” and analyZe are as folloWs: 

a. X-ray digital or conventional ?lm 
b. CRiComputed Radiograpy 
c. CT4Computer Tomography (formerly CATiCom 

puter Axial Tomography) 
d. MRIiMagnetic Resonance Imaging 
e. USiultrasound 

f. Mammographyi 
g. NMiNuclear Medicine 
A. Introduction of the Problems Addressed 
All of the medical imaging modalities require profession 

als Who must be able to use available technology and elicit 
patient co-operation in order to perform the exam. Technolo 
gists must have a good understanding of: the anatomy being 
imaged, the physics being used to generate the image, and the 
effects of pathology on the image. They must be able to 
evaluate the diagnostic quality of the images as the test or 
exam is being performed. This is a crucial point in the medical 
imaging process. When image quality is compromised, the 
technologist must quickly recogniZe the inadequacy and 
determine its source. They must then eliminate the cause, or 
moderate its effect, and repeat the vieW or imaging sequence 
as necessary. Pro?ciency in overcoming these obstacles is 
vital, especially Within the context of tight examination 
schedules. 
A critical need for exams to be performed correctly the ?rst 

time cannot be overstated. Failure to do so can result in 
missed diagnoses due to compromised exams. If the patient 
must be asked to return for a repeat of the exam, it is a 
hardship for the patient and an expense to the health care 
provider. Other consequences include delays in report tum 
around and increased liability exposure to the medical per 
sonnel and facilities. 
A shortage of technologists means that there are many 

young and less experienced technologists being relied upon 
to make good decisions on a consistent basis even in a dif?cult 
Work environment. In the past, radiologists have been able to 
instruct technologists and help them continually learn from 
their good and bad decisions; hoWever, With the increased 
Workloads that radiologists are experiencing and the tighter 
exam schedules that technologists are managing, there is less 
time for this kind of interaction. Communication betWeen 
technologists and radiologists is further diminished by the 
increase in the number of exams being performed in outpa 
tient facilities. Many radiologists have never met some of the 
technologists Who submit exams to them for interpretation. 

This dilemma and problem as described above is Where 
experienced management must rise to meet and overcome the 



US 7,680,308 B2 
3 

challenge. Radiologists are increasingly dependent upon 
management to communicate With the technologist When 
exam quality is compromised. Educators are doing all they 
can to produce quali?ed technologists; hoWever, there is no 
substitute for experience and ongoing instruction. Technolo 
gists need constructive feedback on the quality of their Work 
on a continual basis. Technologists also need accountability 
for the decisions they make. The sheer volume of exams and 
the dispersion of imaging locations make this a formidable 
task for management. 

2. Prior Art 
Historically, the prior art business methods to assess and 

improve quality for medical imaging have addressed feW of 
these needs. Importantly, never has any prior art provided a 
solution in one system or method to virtually address all the 
above stated problems. 

Examples of prior methods and apparatus to improve mod 
ern medical images begin With US. Pat. No. 5,655,084 issued 
to Pinsky, et al. (Aug. 5, 1997). This teaches an apparatus to 
convert medical images into a digital in order to transfer them 
to remote facilities. No mention of a system for improving the 
capability ofthe technologist or feedback from the radiologist 
to supervisor is addressed. A year later, another monitoring 
system patent Was issued to FriZ, et al. under US. Pat. No. 
5,786,994 (Jul. 28, 1998). This patent taught a monitoring 
system to record errors and problems With a speci?c imaging 
machine or device. This data Was then used to improve equip 
ment maintenance in order to improve quality of the image. 
No technologist data or feedback Was mentioned. 

Other examples of data manipulation art for health facili 
ties include a publication US. 2001/0032101 A1 provided by 
Statius Muller (Oct. 18, 2001). This teaches and describes a 
speci?c Way to manage and store speci?c data on patients and 
an ability to retrieve the data rapidly. Again there lacks any 
discussion of using the data to improve the quality derived 
from individual technologists or departments. Another pub 
lication US. 2001/0051881 A1 provided by Filler (Dec. 13, 
2001) teaches a system and method to transfer data from one 
location Where a test or image Was created to a remote loca 
tion Where a professional, such as a radiologist, might inter 
pret the image. There is no mention of recording the image 
quality and potential causes of poor quality and relate that 
back to quality assessment and improvement for the technolo 
gist that created the image. A U.S. Pat. No. 6,353,802 issued 
to Barbur et al. (Mar. 5, 2002) teaches basic reject analysis 
through data gathering and statistical manipulation. This does 
reference radiology and photo processes but does not estab 
lish or provide any business method to incorporate the results 
into an improvement system involving the radiologist, tech 
nologist and supervisor. It is important for one to note that the 
radiologist’s input is not required in this prior art. The neW 
QAISys provides the methodology of taking any statistical 
data and creating a rating and manner to provide improve 
ment to the human factors in the Whole medical imaging 
business. 

Another medical imaging system performance improve 
ment tool is taught in publication US. 2002/0082864 A1 
provided by Kelley et al (Jun. 27, 2002). This tool focuses on 
the equipment used and tracking of image quality. There is no 
discussion of the technologist’s role in the medical imaging 
quality in respect to using any data to improve the technolo 
gist’ s capability. The publication US. 2002/ 0085026 A1 pro 
vided by Bocionek et al.(Jul. 4, 2002) is the pure data collec 
tion system in the radiology section of a health facility. This 
system noW knoWn as the Radiology Information System 
(RIS) primarily matches patient, doctor and imaging data into 
one system for convenient and rapid computer monitor access 
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4 
by medical personnel. The system permits text and image 
access and inputs but does not teach a technologist quality 
improvement system. 
The publication US. 2002/0131625 A1 provided by Vin 

ing et al. (Sep. 19, 2002) teaches an intermediate comment or 
expert opinion from professional medical personnel such as 
radiologists and other medical doctors. This is supplemental 
to the Picture Archival and Communication System (PACS) 
and provides input to both the Radiology Information System 
(RIS) and Hospital Information System (HIS). While this 
may complement the neW QAISys presented here, it does not 
teach or imply the use of the data inputted to improve the 
quality of the technologists’ efforts. Another publication con 
cerning a medical image improvement is a system taught by 
US. 2002/0194019 A1 by EvertsZ (Dec. 19, 2002). This 
system teaches the use of knoWn and unknoWn diagnosed 
problem case correlated and tested to determine if a radiolo 
gist could or has made a misdiagnosis. Technologist improve 
ments are essentially not addressed. 

The US. Pat. No. 6,574,304 B1 issued to Hsieh et al. (Jun. 
3, 2003) teaches a computer aided system that takes existing 
medical images, analyZes the results by computer, re-deter 
mines if other concerns present themselves in addition to the 
original diagnosis, and even suggests the need for additional 
images. No technologist improvement data is suggested or 
taught. The US. Pat. No. 6,574,629 B1 issued to Cooke, Jr. et 
al. (Jun. 3, 2003) teaches the Picture Archiving and Commu 
nication System (PACS). This system is used to collect and 
present medical images but stops short of teaching its use of 
data collected to enhance technologists’ capability. 
The publication US. 2003/ 0212580 A1 provided by Shen 

(Nov. 13, 2003) teaches a system to manage the information 
How Within the medical imaging process. The publication 
discusses interfaces of the system and mentions analysis of 
organization performance, but does not elaborate on this in 
the description. Additionally, no claims for improvement to 
technologist’s capabilities are provided. The publication US. 
2004/0015372 A1 provided by Bergman et al. (Jan. 22, 2004) 
teaches a process to collect data in the medical information 
systems. It elaborates on patient and results information and 
statistical comparisons. It does not teach or claim using the 
data for improving capabilities and quality enhancement of 
the technologists in the medical image ?eld. 
None of the above described prior art teaches all the fea 

tures and capabilities of the QUALITY ASSESSMENT and 
IMPROVEMENT SYSTEM (QAISys) in MEDICAL 
IMAGING. 

SUMMARY OF THE INVENTION 

This neW business method is a QUALITY ASSESSMENT 
and IMPROVEMENT SYSTEM (QAISys) in MEDICAL 
IMAGING. The steps comprising this neW method and the 
interface of the method to other health care information sys 
tems provide a complete manner to provide data and a Way to 
enable greatly improved quality of medical images. The sev 
eral features provided Will be described beloW in the speci? 
cation and With the accompanying draWings. 
Key participants in the overall system: 
x. Medical Imaging Technologist or Technicianiper 

forms the Work and inputs data relative to the patient and 
test conditions. (Note that different states have varying 
education requirements for imaging personnel. The 
terms Technologist and Technician are used inter 
changeably Without regard to speci?c state requirements 
or education). 





US 7,680,308 B2 
7 

principles of the QUALITY ASSESSMENT and IMPROVE 
MENT SYSTEM (QAISys) in MEDICAL IMAGING. It is 
understood, however, that the QUALITY ASSESSMENT 
and IMPROVEMENT SYSTEM (QAISys) in MEDICAL 
IMAGING is not limited to only the precise arrangements and 
instrumentalities shown. 

FIG. 1 is a Diagram or ?owchart of the existing PACS, HIS, 
and RIS system with the improved performance evaluation 
portion resulting in the QUALITY ASSESSMENT and 
IMPROVEMENT SYSTEM (QAISys) in MEDICAL 
IMAGING. FIG. 1A is the FIG. 1 with the various compo 
nents and portions of the diagram indicated by their respec 
tive reference numbers (see below). This is QAISys inter 
posed on a relatively large, complex health care facility with 
highly sophisticated information systems. FIG. 1B is the 
QAISys interposed on a relatively small, less complicated 
health care facility. 

FIG. 2 is a ?ow chart showing the input from the technolo 
gist and the radiologist to the Quality Rating (QR) of the 
image. 

FIG. 3 is a ?ow chart of the radiologist input and the 
feedback portion of QUALITY ASSESSMENT and 
IMPROVEMENT SYSTEM (QAISys) between the tech 
nolo gi st and hi s/her manager. 

FIG. 4 is a picture of a patient and technologist ready for a 
test. Here the modality is an MRI. 

FIG. 5 is a picture of a patient, technologist, and radiologist 
discussing a test that is about to be run. 

FIG. 6 is a picture showing a radiologist reviewing the 
results of a medical imaging test. 

FIG. 7 is a table used by a radiologist to evaluate and 
feedback any dissatisfaction with the quality of the image. 

FIG. 8A is schematic and FIG. 8B is a prototype screen as 
examples of a typical feedback mechanisms for a radiologist 
to use to input evaluation data to the database for the image 
that the radiologist recently “read”. 

FIG. 9 is a series of pictures and sketches depicting a 
feedback step from manager to a technologist. 

FIG. 9A shows a technologist, a manager and actual 
images. 

FIG. 9B shows a technologist and the manager reviewing 
data. 

FIG. 9C shows a sketch of a review at a computer terminal. 

FIG. 10A is an example table and graph of data from a 
group of technologists by modality and Quality Rating (QR). 
FIGS. 10B and C are actual screens showing prototype results 
for radiologists and managers to review. 

FIG. 11 is an example table and graph from a group of 
technologists for a speci?c modality and exam (here a shoul 
der MRI) and a Quality Rating (QR). 

FIG. 12 is series of pictures and sketches of Quality Review 
meetings. 

FIG. 12A is a group of colleagues reviewing data at a 
conference table. 

FIG. 12B is sketch of a graphical presentation. 

FIG. 12C is a group of medical personnel reviewing data. 
FIG. 12D is a presentation to a certi?cation team. 

DESCRIPTION OF THE 
DRAWINGSiREFERENCE NUMERALS 

The following list refers to the accompanying pictures, 
tables, and drawings: 
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81 New QAISys portion ofmethod 
81A Simpli?ed QAISys for relatively smaller facilities 
82 Existing Medical Imaging Work?ow 
83 Technologist 
84 Radiologist 
85 Manager or supervisor of Technologist 
86 Image database [Picture Archiving and Communication 

System (PACS) or the like database] 
87 Patient entry database [Health Care or Hospital 

Information System (HIS) or the like database] 
88 Radiology Testing database [Radiology Information 

System (RIS) or the like database] 
89 Point of Exam 
90 Exam Dissatisfaction Value 
91 QAISys resultant database 
92 Means to formulate Quality Rating (QR) 
93 Technologist Account within database 
94 Management Account of all the data of all Technologists 

within the database 
94A Management Account comparing QR by exam 

type (modality) 
94B Management Account comparing QR of different 

Technologists in the Group for a speci?c exam 
type (modality) 

95 QAISys review interface 
96 Radiologist Dictation 
97 Radiologist’s input interface 
97A Radiologist’s input with supervisor assist 
98 Patient ready for exam 
99 Exam image (exemplary not limiting) 

100 Management Account table of data comparing QR by 
exam type (modality) 

101 Management Account graph depicting a comparison 
of QR by exam type (modality) 

102 Management Account table of data comparing QR of 
different Technologists in the Group for speci?c 
exam type (modality) 

103 Management Account line chart depicting a comparison 
of QR by Technologist for speci?c exam 
type (modality) 

104 Health Care Quality Certi?cation Review Team 
105 QR modi?er (generic or result of calculation) 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

The present invention is a business method that permits 
Quality Assessment and Improvement speci?c to medical 
imaging in the health care industry. The method provides 
input and data information with respect to a technologist’s 
performance, the condition of equipment, the type or modal 
ity of the test, and demographics about the patient. With this 
information, the technologist, his/her manager and the radi 
olo gi st may interact to the data and provide direction, training 
and other appropriate actions to assure quality images for the 
patient and to improve the technologist’ s overall performance 
capability in providing those quality images. 
The preferred embodiment of the method uses data and 

input from several interfacing systems. These existing sys 
tems include, but are not limited to, the inherent Hospital 
Information System (HIS) or its equivalent; the Radiology 
Information System (RIS) or its equivalent; and, the Picture 
Archiving and Communication System (PACS) or its equiva 
lent. There are new data inputs possible from the technologist 
(point of exam) and from the radiologist (exam dissatisfaction 
value). Subsequently, QAISys may provide its own database 
from the data of the existing systems HIS, RIS and PACS and 
from the new inputsipoint of exam and exam dissatisfaction 
value. This QAISys database is then manipulated to provide 
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useful graphs, tables and other numerical analysis speci?c to 
a technologist’s quality performance in providing medical 
images. 
A person having ordinary skill in the ?eld of quality assess 

ment and improvement in the health care ?eld appreciates the 
various systems, data inputs, data analysis, and resultant 
information that may be used to physically permit this busi 
ness method to be accomplished. The improvement over the 
existing art is providing a method that interconnects a variety 
of systems and provides neW important inputs from the radi 
ologist and technologist to enable quality assessment and 
improvement to the medical images. 

The improvements over the existing art are providing a 
business method that: 

A. facilitates ef?cient communication betWeen technolo 
gists, radiologists and manager of technologists; 

B. facilitates communication of quality assessment and 
improvements to other hospital and health care admin 
istration; 

C. has a bene?cial impact to health care costs; 
D. focuses on the needs of the technologist; 
E. provides a system that permits input by speci?c 

machine, by technologist, by modality, and by shift; 
F. does not complicate or interfere With existing systems; 

and 
G. provides improved quality of the service to the patient. 
H. bene?ts all the parties implementing and using QAISys 

in various important Ways. 
There is shoWn in FIGS. 1-12 a complete operative 

embodiment of the business method facilitated by QAISysi 
Quality Assessment and Improvement System. The embodi 
ment generally relates a method to assure and improve the 
quality of medical images through improved capability by 
individual technologists performing the imaging exam. The 
same concept applies to other methods of quality assessment 
and improvement for the health care industry and industries 
Where various people interact to provide services to a patient 
or client. 

In the draWings and illustrations, note Well that the FIGS. 
1-12 demonstrate the con?guration and use of a business 
method for improving the quality of medical images through 
improving the performance capability of the technologists 
that perform the image tests. Not all the types or modalities of 
the tests are discussed. This is for simplicity and should not 
detract from the full scope and spirit of this neW business 
method. 

The preferred embodiment of the method is comprised of 
using data from the existing information systems of the health 
care facility and adding some additional data inputs speci?c 
to the quality of the image. FIG. 1 is a general diagram or 
?owchart of the existing systems Work?oW 82 With the 
improved performance evaluation portion 81 resulting in the 
QUALITYASSESSMENT and IMPROVEMENT SYSTEM 
(QAISys) in MEDICAL IMAGING. FIG. 1A is the FIG. 1 
With the various components and portions of the diagram 
indicated by their respective reference numbers. This How 
method is QAISys interposed on a relatively large, complex 
health care facility With highly sophisticated information sys 
tems. 

The preferred embodiment of the complex method incor 
porates part of the existing Work?oW 82. The existing Work 
How 82, normally includes a health care information system 
(HIS or the like) Which has a database 87 of various patient 
information such as referring physician; patient demograph 
ics; health care history; administrative data such as admis 
sions and billing information, etc.; and, other patient speci?c 
data. In the normal Work?oW 82 and speci?c to the medical 
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10 
imaging is included a system for tracking the radiology infor 
mation (RIS or an equivalent) Which also has a database 88. 
This radiology information database 88 contains text data of 
past examination history of a patient for other completed 
tests, such as number of images, series, radiation protection 
information, etc.; contains Work?oW drivers such as a Work 
entry for a speci?c modality such as a CT, MRI, X-ray, etc.; 
and, contains other information for interfacing With a higher 
ranking information system (HIS) such as test completion 
date, number, and type of tests for billing and insurance 
requirements. The health care industry like other industries is 
transitioning most of its documentation to digital databases. 
This is true With the medical imaging portion of the industry. 
This has fostered the need and development of a archival and 
communication database 86 such as PACS or an equivalent. 
Here the digital record of the images are maintained. These 
digital ?les may then be easily transported, through com 
puter-assist, to remote locations for revieW by the radiologist, 
referring physicians, other health care providers, or the like. 
The preferred embodiment of the method also incorporates 

a neW QAISys Work?oW 81. Here, there is a neW QAISys 
database 91 that interfaces With the existing databases. The 
existing databases, described above, are such databases as the 
patient information and health care (HIS) database 87, the 
radiology information (RIS) database 88, and the image or 
digital picture archival and communication (PACS) database 
86. These provide baseline data speci?c to an image, to the 
individual patient, to the health care facility, to the modality 
of the test, to the equipment used, to the radiologist 84 reading 
the image, to the technologist 83 performing the test, and the 
like. In addition to data from these systems, QAISys 81 
receives data entry from a point of exam input 89 and from the 
radiologist 84 via a radiologist’s input interface 97. This 
interface 97 provides a speci?c exam dissatisfaction value 90 
as to a patient’s image. These additional inputs are described 
beloW in detail. 
The neW QAISys database 91 utiliZes the existing and neW 

data in several Ways. One utiliZation is an analytical means 92 
to manipulate the data and to formulate a statistical quality 
rating for each exam. Another Way is to maintain a speci?c 
account for an individual technologist 93. A further Way is to 
provide a full account 94 for the manager of all the technolo 
gists. This manager account 94 provides data that may be 
analyZed and formulated and depicted in various manners 
such as by technologist groups, by modalities of the test, by 
the location of the facility, by the shift the test Was performed, 
by the demographics of the patient set (age, gender, condition 
of health, etc.), and the like. One skilled in the art of statistical 
manipulation of data appreciates fully the plethora of analysis 
possible With this QAISys database 91. The QAISys Work 
How 81 also incorporates a QAISys revieW interface 95. At 
this interface 95, the technologist 83 and the manager 85 have 
an opportunity to revieW the quality rating OR of the tech 
nologist 83 and determine actions for improvement of the 
performance capability of the technologist 83. This is 
described in detail beloW in FIG. 3. 

FIG. 1B is an alternative embodiment. Here the QAISys 
interposed on a relatively small, less complicated health care 
facility. The QAISys 81 is similarly interposed as a smaller, 
less complex QAISys standalone version 81A. Most of the 
Work How is the same. One skilled in the art and knoWledge 
able With medical facilities and medical imaging notes the 
major changes: an absence of the hospital information system 
87 and/or radiology information system 88; a more simpli?ed 
technologist 93 appended to the QAISys database 92; and a 
supervisor assist 97A to support the radiologist’s 84 inputs. 
Tone skilled in the art of medical imaging and information 




























